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bk 42 a 5.2 a 7.9 a 3.9 a 12.4 a 4,121 a 9.7 a
v }P920kg 39 ab 5.2 a 7.0 ab 3.2 ab 8.4 bc 3,010 b 7.1 b
v b 40kg 39 a 5.6 a 7.9 a 3.7 a 11.0 ab 3,926 a 9.2 a
# 9} 60kg 40 a 5.4 a 8.0 a 3.8 a 11.9 a 3,901 a 9.1 a
EEF 34 b 3.9 b 6.1 b 2.6 b 6.6 ¢ 1,906 ¢ 4.5 ¢
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£y -PI60ke

FybR20kg K940k

g2

o5k Fx—rFy MABRICETSBEMORFOLEE L ERENE (2005456 A 1 HIRHE)
AERE
HERX B3 EHER EWE R 1ARE WE ERLNE
(cm) (cm) (mm) G59) (g) (kg ha™) (ke ha™
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RBLOFRy FH120keKOESL L 1 RKENRE T, &
v M50k KDEXL L 1 RENFRICE - (FIRK),
T, EHEBOEORIZ. WThOLERX THELT,
BERXRD SN AR,

BRERBRTORX X DAEFIL, BERLHETHRy N
ke XD 1 AERBENH DODOHEMBEL TREENRZ
Tholedd, Ay hHNI120keEB L UK v FA150kg X T
. 1 REREVEAERULEELEZVW I N OREER
BEEILE T (BLOR), £, ZOBETERRIL
BiZ, &Ry MBER L bBEER L FEEIZL A%
ThoTedd, Ay PH10keKidA » FNOke X &t~

SAEI EEREI O RAEBI EABRN [B'F.
100 { $ } l
90 .
_—
80
70 -
2 60 e
® 50 pd
H 0 -
@ 10 pa
20 -~
o | VB I
o La—r N
28168 3A31E  4H208 58318 6H308 7A3E 9A 161
(0) (43) (72) (104) (134) (165) (212)

FE5XK ELXYRXICBTIEBEMNEI408 Z A TOEMBEERBEHEOHD (20054)

ED BRI ~IVIZ, SBEERKIC ST 2REERT,
2) () i, Ee%oBa%ERT,

FOR BELVXFOF=—rFy FNLEERKIEEIC

BT 2 EMEBEOEE (20054 3 A31HFARE)
RERK BEX 1ARE
(cm) (g)
R 15.0 b 0.24 b
Ay FPA90kg  15.7 ab  0.28 b
v FP120kg 16.0 ab  0.28 b
ANy FH160kg 18.1 a 0.36 a

) BB/ TFIR, TukeylEIZ LY 5% KETEEEZHY, n=3.

FBlOR HEVXFOFxz—rRy NNEBERBIEENSEEROBIERBINOLE & EXRINEIC

BiEd (200546 A 1 HFAE)
EHRE
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1N RAZEEERGTICRITS b~ MERHROMBRRERYE (KHE 1. 19984)

w6k BRALEEEBMNERZMCESEEERBIONEICRIZTHE (19984)

ABRX fEAE 22 3% & (kgha ) IR (BRETZY) Lo E (FRE72Y)
A BAE ait 1 g & g
FE100% 150 15 (1.0) 165 33.7a 3,942a 22.2a 2,462 a
HAB50% 75 45 (3.0) 120  32.5a 3,786 a 22.2a 2,426 a
HE25% 38 113 (7.5) 151 3l.1a 3,147b 22.7a 2,230 a
EIE0 % 0 128 (8.5) 128 30.8a 3,082b 23.2a 2,242 a

#D () NOXER. 2REZEYL-BEREEZTRT,
2) BADJE/NILFIL, TukeyiBIZ LY 5% THEZEH Y, n=2
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WA BP I

BRI HEMH R OMBRERZIT. REL LIZERL
EMERLE (F—FEK),
ERPEIEENREZHICESCBIREERB L VCIXEIZ
TEEZFIORITR L, ERLBIEE O&EE

EZEREX. ER100% X 3BHEL. 0B C165ke ha™, #
HE50% X A3iBAES. 0[] T120ke ha™, FHE25% K A3BAET. 5
B T151ke ha™, FAE O % X A%iEAES. 5E T128ke ha™T
ot

BRI B B E100% X & EAR50% X 433, 700 g
UEThHotemizwt L, EIR25% X233, 147g . EIEO
%[XH33,082¢g &b lehote, EBINEE, EB100%KX
& EAR50% X 232,400 g B TH oD L. HEIE25%
X EEEO0%EA2,200g B &L HHNAEEZ T 2o
b DD IRVEBICH o Tz,

(19994F) fEAEATD HIEFHEEIEERENZVITH LD
RVERICBIT D b~ NERHROMBREHRSEEFE12
Hiom Lz, TP HRBEERENSVIEHICE T3
AH R ONBRREIL, T R_RCOX TN L 2723
A EA1z2, 000mg L'AT# £ CRBMIZETL, b=t
LA AT -7 5 A EAE Tik2, 000me LAl %2 HE
BL, TRUBIZTXRTORE T2, 000mg LI EE R
7o

FERERTD LB APHBREEREN DR VIEHICRIT B E
W R OMBRRE L, IR L 2-723 B LA
WIZET L, 2,000mg L2 HBEIZEELZICLEDLS

12,000

10,000 +

8,000

6,000 |

BB A (mel™")

4,000 [

2,000

R D ERBEHEB LB OB R ICB 3 5 8F %

T 3ALEANL 4 A EIEHTTTNTORKTL, 000
mg L% FEI-7, TR THLEREI0%K, HIE50%K
BLOEE25% X TiE1,000mg L' EIXIEIEMRE X
7o, R0 %K Tid1, 000mg L'% KigiZ FE- 7,
WML ZIT->7 5 A EAURIZ, +XTHRX T2, 000
mg L'PL - CHERS L 7-,

FEARRT O TR P EEAREEREN R AR DITHICBIT B %
EDWCE S BEEBLIVERONBIIRIETHES
%U%K?btomm%wiﬁ$%&%§$§ﬁ§wﬁ

ICBITHERELERLEDEHEREIL, EIE100%X
mLmzﬁfwmmm\%mm%zﬁﬁm3ETQWg

a'. EfE25% X A3 EAE 4 B T98ke hat, EJE O %X A
BRE 7 B T105kg ha’Th o7, —F. HIERTD LiEH
HEBEEBERENDRZVIZH T, ER100% K258 4
[E"C210kg ha, FEAB50%X2%BHE 7 [ET180ke ha’, %
AE25% K23 B AR 8 [E]C158ke hal, EJE O %X ASEAE 8
ET120ke ha'TH o717,

b MBI, MAERTO LB P HEBEEREN S VZ
BT, BAZVRINES IO EMREZ. WThoK
THREThoT, —F., WO LEEBEEREN
DRVIFRICBNT, BRIEE, EB100%~EIE25%
X A3%94,000 g TH D D5 LEE 0 %K 233,763 g, [
RIZ, EHITE S ZEAE100% ~ EAE25% K 43592, 700 g T
HDHOITR UEE 0 %ENR2, 429 g & W F L b A 72 VME
mER L,

FERERTO LR P HE R EEL SV ER

—0— BIRER100%
-l B FR50%
—— BB #I5%
—o— EIBE¥ 0%

113 1/26 2/9 2/24 3/8

3/24 4/5 4/19 5/2 /17 5/31

12000 7 FEERIO LIRP BB ERS DL ES

10,000 -

8,000

6,000

YRR (mel ™)

4,000

—o— &fB100%
- EHE50%
—— BB25%

2,000

0

=12

113 1/26 2/9 2/24 3/8°

FERERT D LR PR ERENSVIEH L DR VITE

3/24 4/5 4/19 5/2 517 5/31

IZBiT 5

b= FEERH IR OHERREHERS (19994)




THEBBHAAIIZE Y L & —RI8ME H15 (2000

7R  MIERTO HER BB RS RR 5 I13HITRIT 2 REDMICE S EIER

BIOEXRDOINE (19994F)

FERRET O DB HBMEERN S VES

MR ERE#E BiEE®R MEIEER

BIRE (HEY) LHIRE (KRLE7eY)

(kgha'") (kgha™) (kgha™) 14 g il g
FEIE100% 150 30 (2) 180 31.7 4,182 21.2 2,730
2 E50% 75 45 (3) 120 31.5 4,116 23.0 2,973
2 E25% 38 60 (4) 98 31.3 4,145 22.0 2,858
EIE0% 0 1056 (7) 105 31.3 4,121 22.5 3, 002

MR O LRI HBEERNDLRVEE

B X ERER BIEER MIEER

UL E (BRED) EomE (BE0)

(kgha™") (kgha™") (kgha™") & g & g
HAE100% 150 60 (4) 210 32.1 3,844 22.7 2, 657
HAE50% 75 106 (7) 180 33.0 4,075 22. 4 2,732
HAE25% 38 120 (8) 158 32.1 4,131 22.5 2,791
EHAiL 0 % 0 120 (8) 120 32.0 3,763 21.0 2,429
) () NoOEEE, BREEE R,
14000 1 u —o— HIE100%
12,000 | ‘ - BB50%
—n— HiE0%
= 10,000 ---@ -+ ELAENHRN (EEAE10096)
g 8,000 |
i 5
#6000 [ N
ﬁ *
= 4000 |
2,000
0 PR S W S S S S S S Y S S S W S

117 1/31 2/16  2/28 3/14

4/5 4/18 5/1  5/11 5/30

wI3K RAAEIEELEGTICRTS b~ NEWTROWBREEHRES (K18 1. 20004)

B8k RBRAIEEENEEDNCESCBEERBIVCERONEICRIETESR (200046)

HEX HEfEsEF & (kgha ') BINE (BR47=9) LR E (BEY7=0)
R B &t 1 g 18 g
HAT100% 150 15 (1. 0) 165 34.1a 4,009a 22.0a 2,851 a
HAE50% 75 60 (4.0) 135 35.6a 4,168a 23.6 a 2,948 a
0% 0 75 (5. 0) 75 35.6a 4,108a 22.2 a 2,809 a
HYEREAE 150 160 (11.0) 310 35.5a 3,976 a 22.8a 2,797 a

D () RoOE@ER., 2 XKEZEY LEERERERT,
2) Fl—3FE/NXFiE. TukeyiBEIZ LV 5% THEEEZERL, n=2,

(20005F) RAHIEEESFHETCHIT S M~ MEMREK
OREEREEHES (RE1) 2FBRICR LR, BERTRE
OREBREE . £K & HINERGED 3 A A TS, 000
mg LA EH 7228, 0% X, 4 AHFEICARICVETL
3,000mg LYREEL 72V, 100%RBILUB0%EMN 5 A L
RIZABICET L, 100% X433, 000mg LHRE, 50%X
732, 000mg LREIC /R o7, ZFORR, ELI0%KT
WX, IR0 5 B LAIC2, 000mg LR 1 EIOR TIE
D, EFS0%RBIOEEONKRT, NEFHDS A L
A2, 000mg LI HEI FE -7 b D D1, 000mg LEL

bEEgEFTAZ N TER, WLLEKD S5 AHELE
ITT_NTORK T2, 000mg LA LERoT, £, 25
& UTHIE L IR R ik, 2RIV CERT
WORBEEE N2, 500mg L& TEIZ Z &iXmh o1,
RE 2128 AEMTROEBBEREIL, KE1LE
ERUCEmEZRLE (F—24E1K),
BARBEBEREGETICRIT 2REDWICESBIEE
DINECRIFTEELEISRIN L, EELERED
AFEREIL. EIN100%XA5EEL. 0 T165ke ha™,
EAE50% K A3 3BHE4. 0 T135ke ha™. EAE 0 %X ASEAE
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A - BF 3T

5.0EIT75ke ha’ Th o7z, REBMICESHEERD
RINEB LU EHNERR, WThbEERIER & R
ETHoT,

2) INFERTHthD LIEPHEEEER

19994F I C M L e MR S D B2 2 IZH/IcB VT b+
MRS LB RN HBEERE S B URITRL
Too FEMERTO DBHBEERENSWVIEHIZEBV T,
TRTORD 0 ~30cnBE T30mg ke’LA FThH o7, 30~
45cm/8 TITEEAE100% X & ZLAE50% X 43100me ke "F8 2
EAR25% X & ZJB 0 % K 2340~50mg ke " Td o7z, 45~
60cmfE TIXEL100% X & ZEAE50% X 23150~180mg kg™,
FAL25% X & FAE 0 %X 5380mg ke RETH 7=,

FEIERT O HEEEERE E R BN DR VIZBRIZR VT,
FTRTORD 0 ~30cnE T20ng ke'LA F T, 30~45cn/B
T70mg ke'BAFCdh o7z, 45~60cn/E TIIHER50% X %
< £80mg ke'A T Thoz, ZDX Iz, MEsToL
BHBEEBREREOZVICEDLT, T RTORTHEE5
%X & EAE 0 %KL, 0~30cm/8 T30mg ke'LL T, 30~
60cm/E T80mg ke'LLTF &2 0  SERESETH o7, E7=,
HEIE100% X & EIE50% Xit, MEAERTO HIEMEBEER

(HEfERT O L IBHBEEREN SV ITE)

I3 B 2 3 M I8 {1 B A 0 B 3% 1 B8 B g

BEDOHMZED 590 ~30cm/E T30mg ke'BL T T, 30~
60cm /& TIL MAEET O TR EEEEREN LV ISEH180
ng ke'LAT, A2RVEER120mg ke AT Th o7,
FEAERT & BRd > TR IEB R EREOEL FE UK OE
7570 EEMICEME TR L, BRSO HEhEriEE
FEDOZWVIZHITBN T, FlEuith o T il e % =
BlZ, WTFhoKH 0~15mE Tid170mg ke, 15~30
cmfE T13120~140me ke MEAERT & VB L7z, 30~45cm
JB TITEIE100% X & ZAE50% K ASHiIERT & 2T E %,
FAE25% X & EAE 0 % X T50~60mg ke A Lz, 45~
60cm/E TITEAL100% X & EfE50% X T40~60mg ke i
MERTL DML, EAE25%K & EEAE 0 % X Cid40mg ke
BERD Lz, —%., HIEROLEhmmEEReEnd
ROBBICBWT, RO TSR ER R,
WTFHDRX E 0 ~15em/E Tix120~130mg kg™, 15~30cm
J& T13100~110meg ke MEARRT & 0 B Liz, 30~45cn/E
TILEEAE100% X & EAE50% K A320~50mg ke 8-> L |
HAE25% X & EfR 0 %X T10~20mg ke B L7z, 45~
60cn /@ TIXEE50% X & kRiTIE, MIERT & IZIEF%E TH

27,

300
< 250 - e
o
= 200
E
%150
ggwo
&

&L 50
0
28 2 8 28 8 8 28 8 8 28 2 8 m
A R R T S B N L S S S S SN SN B
©c 28 9 ©c 28 2 ©c 2 8 2 ©c v g8
FHAP1009% X EHAR50% X HAm25% X HEE o wRE
(MEAERT O L EHEEREER BB D 2 \WIEE)

300
< 250
o
w0 200 .
E
%150 . T30
w100
o -50
E 50 00

0
w o w o w o [Tyl (=] 0 (=) ['s) o n o 0 [=]
— el A © -— sl < L(=] ~— el A © — o < © rm
| S S N S SN SRS Y S SUN SN NN SN SN . S
©c 28 9 ©c 28 % c 28 8 ©c 28 2
EAE100% X EHAB50% X H[m259 X AL 0 %X

IR EIREEORLRDIFEICE

J5 M FERE LB TR ERE (19994)

ED #7770 LMOBFIE, RO BT HBREERE,D
Bt D TIPSR E R R A 51V E (ng ke,
2) 0~15cm, 15~30cm, 30~45cmis L U45~60cmit, B THOEE TH B,
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FERBHBRETR L 7 —RHHRE

4. EE

REDWICESHEESY LV PROTEEEOEND
DIZT B DT, RROAMHREHZEE L R0 HRE
DT L BHERBREITV. BERICREEZIT 5 BEX
HD, BEDLIE, BICHIEAMOLERHBEZERS <
NOAEBICKREL BB LICER LE, 22T, AR
B CIEMIERT O LB REBEEREOEVICL S, BIE
RERER L UBEECEBEZRSRT, ,

TIERMARELED LR EREICR LER100% . EAE50
%, HEf25%. EEO0% (FRENEFR L L TI50, 75,
38, Okg ha') #HRE L. REBWICESSEBIEZITS
2XBR % 1998~20004E D 3EMEM L7z, TOFR. BE
INEARFRETAEHOEEREEEREL, £k, £
BILICRR- TV, TRbL, AEREZEALT
EbEE 2 EHH L7z ECBENER MR LDiX, 1998
LT EIRS0% K THREAEEREIL120ke ha', 1999513,
MEAERT O LB PR ER BN S VITH TIIEE25% X
THMEIRZE FBA98ke ha’, FEALATO LIBPAHERREER
ERD VN ZB CIIEIE25% X TRMAEZE R £&1°31568ke
ha', 20004EI3EAE 0 %X CIEBEER DA DT5kg ha'k
Bz FBR Tholz, Tk, HAEATO HE RS
ERBPECTEELTAHD L, BRIELEIC LY &b HRE
RNV IR o2 1998 ORBR TIL, FEHEDL0% DEE
FHSHEL L2, HIEATIZ200mg ke &V O @ IR ERYER
BEEYEATV2000E0RE CIRERITETH-
o E7-F ORI E D 1999F DO RER TIFEIEIX25% 0
WETholz, ZOZ LiX, RBREKREBAT, LR
OB EROHFIC L Y RIEOHIBEREZHETEDH T
LERBRTILDTHD,

19994 MERERIT 1T B MiIEAT & Btk & o HEE R ANEREE
EREDEIIONT, 0~60mDEBOFHE TR TH
3L, HIERTOHEFHBREERENSVIZE TR, &
AE100% X & BEAE50% X A357~69mg kg™, FEAE25% X &
HAR 0 %X A97~105mg ke’ Th oo, —FH. LEHMH
BMEERENDRWVESRTIE, EEERECELLT,
FDFEIIE6~T0mg ke’ L FIRE ThH o7, HRIFB DK
BERORBRREHND, TEMOOEME, HE. BROL
BEZIINEVLDLRET S L, EFTETERO LER
TSR E DEN KB O A BN D RVLERX TRKE o
FZ ik, P MILAHETHEBEEROBRNENK
Epoli itk dbnEELLNG, HIERTO LT
REAREE R I EIROEDMEER LR L 2R2EDH DT,
b= b DZEREFIIZ BV THIARATO L P REERRE R
R TER,

X Iz HEIRET & BRH & O HIBPEBEEREDE (B
14[) 735, 0~30em/BIzB T b~ hSfEARRTO £
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TEMREERESRISFAL TS Z ENEFETE
%, iz, BREZEXDRVEES. Fe b~OLBIPE
MEEROFEIIREVEBXOND, Thdx, L
DWICESWEEBEROEANEELE L b, £
IBEZEEORRE LTI, MAERDLEZRT T 0 ~30cm
BOMBREE RN 150mg ke 'L LR HARE, 100~150mg
ke CHNITEMEIEEAED25%I 3 72 538ke ha 'R,
100mg ke'SL T CHIVZHARERED50%IZ % 72 5 T5ke ha®
RE LR LT,
PEDX5ic, b= hOEBIRE:RHBDDITHERE
Fix, TOREMOTEPHEBERERELNEL, EE
BERREEICRELEL LT, REBWTESHTBIEOR
HEBEZHE LT ZEREFLWVEEZOND,
REBWTOFIEIC OV TIE, PEAFEE T M~ ME
RDOREE TS 3 ERN R BBRICEDEORER
WARBT 2 LHE L, IWALPOFEERA L, ¥
Fo, EEEMIZOWT S, WHE LR RS OIS
T1,000~2,000mg L& LaZ LicEFH L. ARBRTI
2,000mg L'—E & L7, BEIX, 1,000mg L % F¥IC
BIRE L= T, HRAICL 000me LTEITIZR2 Z
EBTIBEN, 2,000mg L'ZEEITEBEZ TILEHR
B9IZ1, 000~2, 000mg L'&MERFCTE D LM LIZZ &I
£ 5,
3ERMEIERR 21T o o fE R, FEHROMERRED
1,000mg L'Z2 FEILARVEBETEETCEIIE, kD
HEMIEEIIS L THERTI6%DOEIENTRT, Lird
A% ELOWENE LN, Eio, KEDWBIEZ X
LT &, BB RBIOBREBRE R RDEE
bbb, ZOX D RBERTOBHHEBEERRED
B RIZN TV S &5 RIEHICIW T, B OB
SRR R RIEE N L, 000mg LR ThWVnL i
AlTid, FERDHOBBEEMBLZY ., 1EDEIEEL
%L FTAREDFFEIZL Y. ERHROMBRIRE 2 #IE
EETETFBILITAREEELLbND, LrL, BER
HEDUIIEZ TOAAREML, 1EOERELER
FTLROBE EFICEARROBERCHIE TIIPAKE
OEM X HIEEOILE - EHbExLbND R Y, BE
TR, £, HEPHEBESRESRLDLRVE
HDI1EE (1998F DRER) TIEZNLUSNDER E T
IRELVAAPBEL . Lavh, EENDRVLERK Tk
INERBEEIEL RoTe, RUEE. FREOEIZONT
ZETAHINERHD OO, WEEZEETDITIIEEYD
HI—EBOENMERNLETHDIIEERTHDOL
EZzbhb,
PEDZ 2t REESEE v MoBWT, R
THA LI fEAR AT O LR W & I DR BB E D



A B3R C BT 2 BRIERHEBAL BT BRI

<HEAREL. REME., EA%EE, FREE 1HoBEE:
BEOTHEENTHY RBICHEATRETH S LM LT,
Elo, FXRRBRIL, KBEHEEER 7 LOBRTH B,

ZEEERPRAR EOBRR I L THNITGANTRELE
Zbohd,

Ho EEAREICHT DT ERED
[CES REE DR

1. #®E

R, BRNOBRERTIE. HBHESAE LTRELD
ROBoTRIAFNARDOERBEEL Lo, O
R EHTIE, BEOITERERIC L+ REEDR
B TERS R o, —F . EARR, ZEHRERIZTL
BABAEEETIZ LD, EEAREILERESR
RBOFEELTHEBESNTE L, BRI, —MRICER
WCEERTIRAR AT D8I & ST IS  2OMIBID - ygn 2 4
BTRBDMCESCBIEZERT 2 LEREERL LV
TETHBEERA LV AROCHAESAT, SbRB
BIERNFRETH D LHERINE, 22T, KBTI <
MR ICB O THRERZDENCESBRICE S
BIEHREZ BEEARB I UOEROBKSER T L,

2. MHBLUFE

1) RERGFR

RBRL, TERBERAMA L ¥ — (FEH) HO
QDK T AN A (12.8m X 7. 5m=96ni, BIfE b+~
b)) TERE L, T8 KRBEHEEERZ & Ckafk).
THd, WLy ARNC 1B Y729 #200mno 2> AKIiZ
LBEE 7T BRITo 7, LBHOLHEIHBEERE
I, NURA1TE0~60emDEE & H10~20mg ke T,
ﬁﬁwmkyfbotowazfmo~Mm®%§a
% 20mg ke'LA BT EH30mg ke TH oM, FEm AT R
1018 (X 0~15cm) IZECH318. 4mS m™, pH(H:0)
76.6, NU A 2O LEITIECH18. 9mS m™, pH(H20) A3
6.9TH o7, ’

2) HEBXOBH

RBRXiZ, BRE (HB) L, BRIEADRRS 4
BHOBAREZERALILAROEGE SR E Lz, #REE

BRI (Paf b (WHFOFR), BAR2ME
[R7 & —K| (XA, BEARIN =T Ry b (¥
HEDEXR), BRAN TBERE) (FXAEH) &Lk,
B, A—H—AEa TR, RIEHOFREZ [V
s b & TFZH#—K), BREEABBRNGEDR =
TRy M oL TERE) ThHhs, HEAKREKT 1 KI6H%
(6.8nf) & L. HiEEHEDH, £F. WERBLVORE
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2 h AR 5

DMEIL, FWOHEBR 138k (6. 9nd) THEME L7,
BRRIIENEhNVRAERELT D 2RETITo 2,

3) HEHE

v POERE, YRS Lz, 8RR Ty
PERBR) (¥ XA FEE) & Uiz, FAEREEE IImEE130cm,
PEMI35em D 1 448 (21, 980%kha™) & L7z, BEHEIEIHD
FEIDI0RE Y & Uiz, EfERTO B RBEEREIL,
13~30mg ke’ THDZ &nb, EREREIL, #ixH®
DRERICESETFTERMIREE D50% D75k ha™%,
CDU{kRL (N-P:0s5-K20=15-15+15) THiA L7z, F7=.
45 AHERE (N-P:Os—K20=1. 02-1. 02-1. 29) % 10Mg ha™
BER UTe, BAEIX. HRRBDHOICESHTHB L
7o, HETEIZ20034E10A 230, X RIXILA 40, EMHEIT
12A12R Th o7z, KEZWNI2004F 2 AI18AN S5 A
198, INFEIZ2004E 3 A1TA M 6 BISHIZER L=,

4) RAEF=E

AFREIL. WORED20045E 4 A2TRIZIT- 7=, Bt
i3, HIEPOHRRAETORSE L, ERLEEIDT, £
SREETIEHIAE ERIFESEFETTRAE L,
EEIL, BoRBETUOIAREORKN/NELEFHES
@wmﬁw\::ﬁi/w5&\iﬁ)%mwTME
L7z,

NERREIZ, NHESHE P EE 2 [F1T o7, INEDIL,
B EMHAREICESE . EYE THIZH T TR
CEEFRELL,

REOHEBEIZOWVWTIE, 1 K208 T20044E 5 B 18H
WM U7c, BEEEE. BITXBEES (ATAGO-NL, 7
F I, /W) T, BEE (BEAERREIZ. ER8moD
FSER i 2 2658 U7 ERW ER 2 (DPSO-R, A <
Fr, ®HR) THEIE L.

5) REDWE

HRRED L., BERICHL, BIRERXY,
LEICREERHE TH1ET- 7, ZOHKIX, v
RyERECEXLEZREE (AEBR2~4m) ETOED
PRIZAE S D/NEOERE ., AERNRIKOFNDL S
VE LT T ~10ERBM L, HEHROMEBEREE %/ NR S
RAEH (RQ7Z VY 7 RV RF A, AALI#H) T
HETdboe Lk,

BRI, ERHROMEBRBEEN?2, 000me L% FTE-
TP ZOBRC, TERE2S (N-P:0s-K:0=10-
4-8) B EBHRMH Tl5ke ha'fifl L1z, 2B, Z0%E
PUTEEEIL. R (T RRKER) SR THHIT
BAOREIZEDY 72<2,000mg L'"TRWT L0 R
LT3,

6) TEPHEBEERSIE

TEiE. MR 7 BRNCES 0 ~60cniz D C15cmBE




FEERWREHEE L & — R E

AN REL 3 FFTRBL, bb¥T1¥rIrel
fro INFEKRTHOTHIL, FEE 0 ~60emiZ 2V T15m/E
BILERNy FhRENDS 2 FFRR L, Hhb®T1Y
e L,

TEESREZE R L. £ 120812 100nLDFERE K E M AT
0NEEE S5 L. HilE#E, A— b7 FIFAF— (FTy
7 800 : 7T v —~#B HK) L AL

BR :

3.
1) b OB EDHBRERSS L UBEZR
g v

k= b OEERRITIE PR ERE B (KE 1) 2815
R, WEELIREELL., INERMETO 3 A 3 HADL3HLT
BT T, BEARRE BIZERRICERTESHER L
7o BEARRBICHERZI R -7, 3AITEIZE,

%15 (2009)

HARK CTi¥2, 000mg L% FHERI- 22, FEARX T,
4,000mg L'BA EZ#ER L Tz, INHEBRLAK TH D 3
A31BiZiE, BIRK L ABAK2XA2,000mg L% FE>
7=, FOMOEARK T2, 000mg LA ETH -T2,
48 8B,H4A26BIZHT T, BREBIUVEER
KT b2,000mg L8 TES 2, £07%, L
BE(Tom4 A2TEUBOMBEEEIX. 5A6RNHER
KELUE5AURBDOEBRELERAIREERE, Wb
2,000mg L'PAECHB L, BEHHTOSEFHEEE
i, BREOSHEIX LT, BRART4~5HTH-
e K 21281 HEMM R PHBREEHR L IZIETREK
DEMER L, ZOEFHEBEREZ. BRED 6 EIZ
HLT, FEARTRINTRLA4ETH o7,
EBRODERBZEER b FOREBRICE S BRERN
HIREREICRIETHELEIORITRLE, BIRERE

---0--- B4R iBREsE

o <--0--- HR1(Paqrh) EESHE
12,000 A soefe - BR2(FY5—K) BESE
2 10000 — R —e— £AR3(XTHYN) RIB4E
2 5 /ﬂ‘\\ —a— a4 (BRE) BE4E
£ 8000 <
- g N\  URFEBASR
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BDWICESBEIMEEEREBCRIETTRE
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HREBX BARBE % AR 77 BIE AR BIE. WE
(=) (kg ha™) (kg ha") (kg ha ')

BiR (xHER) - — 7.0 a 75 105 a 180 a
BA1 Tafrh ] 4.5 b 75 68 b 143 b
‘BER2 K7 Z—K 59 4.5 b 75 68 b 143 b
BARS3 <~ 7Xxv kb G 40 b 75 60 b 135 b
“AR4 ERE G 4.0 b 75 60 b 135 b
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BARS <Ry b 286 a 50 a 52a 13.7a 47. 4 a
aA4 ERE 282 a 46 a 48 a 12.8 a 46.9 a
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- REOHELFEEICKIETHE (200445 A18R)

HER X BARME PEE RHEE
(Brix) (g/cmz)
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MAXTHEEITEL AKEROBEREYTH 5121
ha' (Bk¥4 D #95,500g) ZEMTEZ, ZOL I, bw
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Bz, '

EET, BARORIESN DS MEX ARG T 5E
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2R HMEAERRE

R D ERIEEHEBICRFTORRBICET 25 %

BF RERX ©OHERR HEIEZESR BIRESRE

(kg ha™) (kg ha™)

T 1B1T8AE <) 300 20 X 2[H]
 RERDETBE =] 300 Wi

0 E1TEE = 160 30 X 2[H]

FREDWBID £ 160 k2

PED) HEARIL, %EIZ Y — > (5 AMIE : N-P0s-KeO=1. 1-0. 6-1. 8), FEIE&IZ40Mg hal,

2) HURBHL. HIROTEELEEES?, 000ng L% FTEI- =& X2,

OB F30ke ha'%1BHE,

T H520ke ha,
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B B AE ®BE TEHE REDWHIM NHERF
20004 20004 20014 B
T +ra—Fk 108158 128238 3A15A~6H21H 14
20004 20014 200145 v
0 PEAER 10A258 - 1A5H 2H22A~6H 218 14

2. MEHB&KUAE

1) RERIGA

RBRIX, TERTIMOTERRLV0BROMKHRE
BTITo7m, TEFETHERO L =— D Z(26011)
. 0BETIINI AT R (KL 200nd) 2#EA L1z,
NYANTRINT N ORBEEERER 7 £ Th o7,

2) REREE

MIEAEL, FEROBEITICESBEBITEER &,
%ﬁﬁ%¢ﬁ@ﬁﬁﬁ§@ﬁ@omML%%T@ot

ICHEAE S 5 R BRMBIEX 2881 7= (F22K), THE

%wﬁﬁkmzi\%mﬁimm@hfkb\ﬁm%%
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40Mg ha™fifl L7=, OB R DIBITBIEX L. ERZEFH160
ke ha'd L, BIEZHR30ke ha'® 2E@EH L7, —F.
AR HER MR Ui dro 72

3) #HigE

BERERD bv R ERBEOHEMEL F23RITRL
. TRRTH, SRAEE (Fro—F) (FH50
&), HBREIZ2000610A 150, EHEIX12A23R & L1s,
REEEEIL, &M150cn, HH40m TEKIIOBBSL
14 E Y & L, BBRKIE, £408k (24.0nd) %
Bl 2095, 208k EXTRICKEDER L OINER
ExfTo7z, REDEII2001E3 HIGANS 6 B2I1B %

THEE1EB{T 7, NWEHEIEI5A58~7HI3ATH

o7, -
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FEIX20004E10 A 250, FEMEIZ20014E 1 A5 B & L7z, #&

WEEE, £M130cm, #RE40en TEEIIUVS — 3714

By L L, RBREIL, £408k (20.8nd) Z#HEL7-,
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FOS L, 08EHBICEEDHE L ONERE ST

Too HEDETIE20014E 2 A28 725 6 A21B X THEEA 1
EfTo7, NEHMITI4B58~7A1LATH- T,

4) REREE

b FOREREZ, FERE bINEYMPEE 3 H
Tolz, WHEMIEXEDHTREICESEBEN L
METHIIRTTEREZRAE L, AERKIITERE
HER208%k E Uiz,

5) REREZE

KRDU O D OREHRBUL, BEEICE L TITk -
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kbt%ﬁ F@%@¢% IET H/INEE, 208k
MHI U ELMIT~IORBRERY . ZOERHKE=
= VB TERLRE,

HERRE L, WA AU (A vz s 7 PR
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—(v4+x R HE TS L, B
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2,000mg L'2 & bRB0IC, ERHIEEZOBIHER
Lic, T72bb, RELL-EEMMTR % BIER 0 2 nLETA
B~y hCL OmLE - ThomL B —F —IC AfL, B—H—
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6) TEBEEE

T, HEARAT & N TRIC, Ny FRREBOES

o v F— S E
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B, A= T7F A — (FF 97 R800: T T v
— ) kYL, o
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1) REDEICESCGERAEREREELNEBICRIEF
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TEFICBITS b~ MERTHRTHEBEE#HBZL IO
B SISRICR Lz, MEBEEL, BITEEXR
FUREDEBER OV SS3,000mg L' ETHS
Lo, ZORKR, BITERXK T 2EBRE L0k L
T, FEBWEER CTHBIELTbRM -7, TREIC
BITAWERZ., EHRERIUCRBINEOWTA L, BT
BIEX L EBZUIBIERBRETH o= (FL19K),

0BRICBITA b~ MERHEPHBREEZL IV
BRI & 20X R Lz, FEDUHBIEXTIZ6 A7

S -E- - REBWBIER
—o— HITEER

10,000
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EITBIEQ
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6,000

4,000

B (mgL ")
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0 .
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0
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e
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BITIEH

CESGEIECEIT S b FolE

---W- - REBHERR
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84780 {BTERD
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l l
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WA BFREHEICE

FICEEELEZ TE -2 0BRE21Tol, EREICIX
ERFETEE2EICR L, FEDWEBREXTIZ1E <E
2o, 0BFRICRITZ b MR, EHRER LIV
BREOWTIG, EBITEBER E XEDWEBERARS
Thol (F21iX),

TRRICBTS M~ MEETR O BRI EER %
FE22RITR L, MEARRTOFEERREZESR 1T, O ~60cmT200
mg ke'LL k. 60~90emT300mg ke®Lh b o7, FEEHK

9,000
8,000

% 2 R ALEHE Bk BT oo B 38

WCEY %R

THiZ, BITEERBLOREDEHEEX E S 0~T5cm
T300mg ke E LML, LHL, REO~15mD
TEPHBEEREIL., BTEERN620me ke IZH L,
REDWBIEX T350mg ke B LMo,

OBRILBITD b~ MO LETHREES S
2R Ui, MBERTORMEBAIEZERIT. 0~60c/BT
90~190mg ke, 60~90cm/E T40~50mg ke’ CTFEIZ W
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~ 6,000
2
ug 5,000

=
> 4,000
el

# 3,000
2,000

1,000

0 s
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0~15 [

BiTiE
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1FE (em)

45~60 7
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75~90 (7

B RER L
o TR B £ 1
O 2 BHERGLE
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TR PRHBEEER (mg ke)

E22lR TARRICBITZ b MEEMEO L EP R RS
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I I | I 1 I
I I I I 1 I
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0 100 200 300 400 500 600 700
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23X ORFICZRIT D b MREHI% O HEPREREER

29




FERBAREHR L ¥ —RHRE H15 (2009)

/& T50~120mg ke, 60~90cm/E T 5 ~10mg ke Th
STDIx L, REZEBIEXIL O ~60cnfE T20~80mg
kel, 60~90cmfE TiIXRH N T, BITEREK X D E
EThHoT,

PEnXdic, MEFRED b NOUEL, ETERE
XL H¥EDUBERBRE TH o2, BIERITETE
IR Lh S B BB R R 25 0 ~50% & B Lz, £,
RIEET RO LRPAEBEERIT., BITBRERICHA%
EDUBI K AE b Al D2 b o7z,

2) EfTRPHEBEEARZONMERGHRLERE

A A U HBIRE DB

IR E RN L D H R THBRRE & R A
RBREOHERER & OBFREF2U4RNTT LI,

MBEA A RBREOEIL, NMNURKFERCERICL DA
EEPEVIZERECN L VB o, HERAF R
B D F v — h50me L' (JR#K2000mg L) #EXEL L
EREOROREBECLIHBBECHEIIELTHY .
2o, MERHFREEFHOBRLE L—&K L.

—J. 100mg L*(BE#&4, 000mg L™ LLEDOF ¥ — D
BIIREAEHRVEL, BRICIDIBEHENEEL
o, WEEA A RO AR, 0, 10, 25, 50, 100,
250, 500mg L' CdH V. MIEBERIILMBEAER S, L
R oT, BEEHTIEDL 2L DXL ERV I EY)
BFr— MR (22 Tidb0mg L) TREBoEHEEZT
2 AR IR A o T2,
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7000
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& 2000 —
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D 1 1 1
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A RIR TS me LD
oA NI SEEICEEHC X AH IR P EER IR L B

A FRBRIROHERE L OBEK

1) F—FiE, O BEOEITEIER L FEZHTBIRKIZL 2,

2) FRIZHRRE L LTOREIE,

3) WA AV, BF v — MEIZ+ (TR PRV
L— (A F R RN CERTHSELE, T
PphH. 100mg L'E250mg LPOF v — FETIE, 100meg L7
T RD@NES % 150mg LY, 250mg L1k DO NWE
&%200me LTEHELE,

30

4. EBER

EHET, REDHICESCBIEEEZAVWS I EITLY
INEM AR L oOBEICRA 2 L 2 BMERITH TE
HLEDE L, ZOPTRIC, TEPHBREBERIE
ERT L ISR TED L HICETIHNEHRET LT,

B 2 BROMIEMOLEPHBEEREIL. TER
7 0 ~60cm/& Tid200mg ks'Lh L, —77, 0 RE D 0 ~60
B TIE90~190mg ke & MBIIC B2 - Tzds, iR
EREPHOATEECTERFBITERLERA L, KED
B ES<GBIEERTT-o7, TORKR, TEETIE. BE
BIO TP HBEERSZRICEFETDICHEDL T,
B BRI D 251272 5300ke ha'OERIELR X
VBSAHEEAMg ha' B BA LTz & 25, BRHEON
BREEEITHIT3, 000me L'LA ECHB L, REDWEE
R CILBIERSLER D5 72, T8 O ARER o ffe e 3 1
X, EIEZH150ke ha' L BEEH160ke ha'DEFH310
ke ha'THBHZ &, &bz, AMERD b~ FDEFRRIX
Bi1250~280ke haRESOLHEINDI I LEERT
3L, TEARTIR, HREULEOZBOERNBAIhE
LEZDBND, T, FEFE o LB PR E RS,
FEIERT L DB E 0 ~T5ecmDWFHOETHKIBIZHEML
e (B2R) ZEnbbEEIND,

—F. ORFOREDWHEBIERIIEIIER160ke ha™
LBIRZEHE30ke ha’DAE190ke ha' T, RIEREED
310kg halk Vb RVnbon, WENMETEER ER%E
DFI160Mg ha' T, FEROBEREINE (14 E Y T140
~170Mg ha?) 2L TV,

ZOBE. 0 BROFBEDHHERX TIREMITHEROH
BAJEREDS L, 000mg LIBATIC/2 2 2 L X EhoTe, O
Zlid, WERBRESELET T SIHEHRIC S, 000ms L
EHACENIINEMF L BEOFMELBRTELI L
ERLEERPOMREEMNT B,

T, FERZHBIEXORENH LB EBEERE
120 ~90cmDWTFRORBTHHIRATEL Y ALTED L
7o (823X), ZOZ Lk, FEBHICESSEBIEICX
VEERMIEN T, b~ MEFTRTO LB PEERE
EEPEDHASNEERTHDHLEBADND, &b
W, BITEIER OB - S EEREERNS . REZWE
JER & E_T O ~90mDWTNDOBTHENI &b,
ETBIRX DBIRESR 1 B Th 530ke ha ITBRITH
o= LI,

Kz, BRIZBTBITAHBBREORESEL LT,
IR S ROEEERE & LR TER YD B A E 2R B A
RBREOF AV TRETHI20ERF LI

AAADL, WERA A HBRE AW RO ERM
EZ W4 512iX100ng L'ELTOF v — b DA THE



FHABARE
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. W#E

?%E—O)iﬁki%éﬁwc‘: DEA L DRIEIZIFAA T,
ST UCERMEHT s, NERO ERTEREER
BT . BEERLTIIPNEV I EBERSNLTNE?,
LEB->T, INOBRFEREZAALLKERRZ, £14 =
VORBEERLOOERBIEERLHIB T FEL LT
BRheEZz oD, £i2. AERIT9 A LA L TAIK
BEL, LALE»L128 EHRAIHTTREIND
=, BERHOBVWHEREERICARIBEET S, T4
bbb, 98 LAEE T, REERMSERTHE LD
MEEEEEYECTIWVWA, 9A TRBE TR, BEIEX
HIPMERIRBIC Y 722720, EEERU LOERNLE
ThsHIERRMEFZEIIBESNTNET,
UEDEI 2ERNL, FFRIL, BHEERLEEL
TERKEEENE Y F A 2 OEEH O EEEERE
WIZDOWTHRE LTz,

2. MEBLUHEE
() BEZREZZRL-FRAEREIEEORTE
(HEMEER)

1) RRBMH L ULE

RET, TETRERKBFNCHS TERRERS
K ¥ —EEREMREMENRZIZE TER L,
HRIZHEOLEIT, RBEREERS LTH2,

2) BBREOEA

HERXIT, 20004F 9 A P HAIB IO TAEETIE, BF
BREMIEEZEDOASEFETI0ke ha’ X, 60kg ha’K, 90
ke ha'X, 120kg ha'K# LT150kg ha'R D 5 K &3 E
L7z, FHEIZ, 200149 A LBIBRETIX, BEEROS
K. 30ke ha'X, 60kg ha'K, 90ke ha'KF L (*120kg
ha!RD B REHRE LI (F24K), 2B, RRROEFR
BOREICHIZ»> Tk, TERIELEE D SKIBEKL
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Summary

Development of Techniques to Reduce the Amount of
Nitrogen Fertilizers for Upland Vegetable Cultivation

Futami YamamoTo

Nitrogen applied in excess to agricultural land, especially upland fields for vegetables, is not
absorbed by crops. The excessive nitrogen penetrates and leaches into groundwater, increasing its
nitrate concentration. Therefore, nitrogen applications to crops need to take into consideration not
only productivity but also environment. In other words, it is important to review conventional
standard fertilizer application rates and efficiently apply the amounts of nitrogen required by crops.

The author has studied methods to reduce nitrogen application for protected and. open-field
cultivations of vegetables. The amount of applied nitrogen is generally determined by subtracting the
amount of nitrogen supplied by soil from the amount of absorbed nitrogen required for a standard
yield and dividing the difference by the use efficiency of applied nitrogen. In developing techniques for
low-fertilizer application, the author studied methods for increasing the use efficiency of applied
nitrogen by improving fertilizer placement and the time of fertilizer application. The author further
studied fertilizer application methods that took into account residual nitrogen in soil for the efficient

use of soil nitrate before fertilizer application.

I . Fertilizer Placement (Localized Deep Placement of Fertilizer)

1. Effects of Nitrogen Fertilizer Levels as Related to Application Method in Chain Pot System by
Using Release Controlled Fertilizer and Topdressing for Summer Welsh Onion

1) Low fertilizer application technique was studied for summer welsh onion by applying a
release-controlled fertilizer to substrate in chain pots.

2) The nitrogen release rate of a coated ammonium nitrate phosphate (2401-1008) of a 100-day -
sigmoid type for suppressed initial nitrogen release was 3.3% during the period of raising seedlings.
No high-concentration damage was observed on welsh onion nursery plants, which grew as well as
‘standard cultivation nursery plants.

3) Under a constant amount of top dressed nitrogen (standard application rate of nitrogen, 160 kg
ha?’), the amount of nitrogen from 60 kg ha’ of the 100-day type coated ammonium nitrate
phosphate by the application method in chain pot system yielded an equivalent harvest to that
from a standard application rate (basal dressing nitrogen, 80 kg ha”). Also, from the nitrogen
release rate of this fertilizer, top dressing applied three times was judged adequate in contrast to
four applications prescribed for the standard application rate.

4) When 60 kg ha” of the 100-day type coated ammonium nitrate phosphate was applied in the chain
pots, 90 kg ha of top dressed nitrogen resulted in an equivalent harvest to that from the standard
application rate. The total amount of applied nitrogen was 150 kg ha’, which was 38% lower than
240 kg ha® from the standard application rate of nitrogen. The utilization ratio of applied nitrogen

also increased to 43% in contrast to 25% for the standard application rate.

48



5)

1)

2)

3)

4)

5)

1)

2)

3)

4)

WA« B3R IC BT 2 ERIERHER LR OB IS 5 5%

Soil nitrate in the soil after cultivation from the application method in chain pot system was lower

in all soil horizons ranging 0-60 cm than that from the standard application rate.

Effects of a Release Controlled Fertilizer for the Application of Total Basal Dressing Nitrogen
within a Chain Pot System on the Growth and Harvest of Welsh Onion

I developed a method for the application of total fertilizer nitrogen within a chain pot system using
a release controlled fertilizer for summer welsh onion and for winter welsh onion.

The ratio of nitrogen leaching out of a coated ammonium, nitrate, and phosphate preparation of a
140-day type (2401-140S), a fertilizer with initial nitrogen leaching suppressed, was 1.6% for
summer welsh onion and 3.4% for winter welsh onion during the period of raising seedlings. No
high-concentration damage of onion nursei'y plants occurred with either cropping type during the
period of raising seedlings.

The application of the release controlled ammonium, nitrate, and phosphate preparation of a
140-day type at 120 kg ha" without top dressing yielded harvests for summer welsh onion and for
winter welsh onion, which were equivalent to harvests obtained from a standard fertilizer
application rate. This resulted in a low-fertilizer application: 50% to 240 kg ha’ of nitrogen, the
standard fertilizer application rate.

This fertilizer application method improved the recovery ratio of applied. nitrogen to 44% for
summer welsh onion of the 120 kg ha™ plot from 22% of the plot of the standard application rate.
This fertilizer application method also increased the ratio to 60% for winter welsh onion from 30%.
The amount of soil nitrate remaining after cultivation for summer welsh onion in the plot of 120 kg
ha” of nitrogen applied by this fertilizer application method was less in every soil layer 0-60
centimeters deep than the amount of the soil nitrate in the plot of the standard rate of nitrogen
application. The amount of the soil nitrate remaining after cultivation for winter welsh onion

similarly decreased in soil horizons 0-45 centimeters deep.

. Fertilizer Application Time (Realtime Diagnosis)

Effect of Soil Nitrate before Cultivation on N Application rate of Green House Tomato based on
Realtime Diagnosis with Petiole Sap

This study was carried out to clarify the effects of soil nitrate before cultivation and amounts of
basal-dressed nitrogen on additional N application rate and yields of semi-forced tomato for three
years from 1998 to 2000.

The amounts and timing of additional N dressing was determined based on diagnosis of petiole sap
nitrate. The top-dressing was carried out with a liquid fertilizer when nitrate concentration of
leaflet's petiole sap of leaf beneath fruit which is 2-4 cm declined below 2,000 mg L.

For standard yield by the method of fertilizer application based on this condition, no basal-dressed
nitrogen was required when soil nitrate before cultivation was 150 mg kg" dry soil or higher in the
0-30 cm layer; 38 kg ha™ of basal-dressed nitrogen, which corresponds to 25% of the standard rate
of fertilizer application of Chiba Prefecture, was optimum when soil nitrate before cultivation was
100-150 mg kg” dry soil; 75 kg ha® of basal-dressed nitrogen, which corresponds to 50% of the
standard, was optimum when soil nitrate before cultivation was under 100 mg kg” dry soil.

A standard yield was secured and the rate of nitrogen fertilizer application decreased by 49-76% to

the standard by keeping the nitrate concentration of tomato petiole sap between 1,000-2,000 mg L’
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from early harvest time to topping time under these conditions.

Reduction of Amount of Top-dressed Nitrogen Based on Nitrate Diagnosis of Petiole Sap for
Rootstock Tomato. :

Greenhouse tomato was cultivated by graft culture using rootstocks to compare with scion root
culture for the effectiveness of top-dressed nitrogen method based on nitrate diagnosis with petiole
sap to determine N application rate. The rootstocks tested were two varieties with strong nutrient
absorption ability and two varieties with weak nutrient absorption ability.

The nitrate concentration of tomato petiole sap was high, about 4,000 mg L*, in all rootstock plots
when the nitrate concentration was low, about 2,000 mg L’, in scion root plots. The number of
top-dressings based on the nitrate diagnosis was 7.0 for the scion root plots, whereas the number
was 4.5 for the plots of rootstocks with weak nutrient absorption ability and 4.0 for the plots of
rootstocks with strong nutrient absorption ability. Consequently, total N application rate was
decreased to 143 kg ha”, 21% reduction, for the rootstock plots of weak nutrient absorption ability
from 180 kg ha™ for the scion root plots and to 135 kg ha”, 25% reduction, for the rootstock plots of
strong nutrient absorption ability. | :
Tomato harvest from all the rootstock plots given top-dressings based on nitrate diagnosis with
petiole sap was equivalent with tomato harvest from the scion root plots. The Brix and firmness of
the fruit from all the rootstock plots were also equivalent with the Brix and firmness of the fruit
from the scion root plots.

The amount of soil nitrate after harvest in the 0-30 cm layers of all the rootstock plots was nearly
the same as the amount in the 0-30 cm layers of the scion root plots but smaller in the 30-60 cm

layers of all the rootstock plots than in the 30-60 cm layers of the scion root plots.

Actual Proof of Top-dressed Nitrogen Method Based on Nitrate Diagnosis with Petiole Sap of

Tomato in Farmer's Greenhouses.

1) A technique for reducing fertilizer application while maintaining harvest by top-dressing based on

2)

3)

4)

5)

nitrate diagnosis of petiole sap in the semi-forcing cultivation of tomato was demonstrated at
farmers greenhouses where soil conditions and fertilizer application practices were different.

Petiole saps from leaves beneath fruit which was 2-4 cm were measured for nitrate concentration
and top-dressing based on nitrate diagnosis was applied when the nitrate concentration decreased
below 2,000 mg L™ : ‘
Top-dressing based on nitrate diagnosis could be maintained at 1,000-2,000 mg L' during the
harvest time when the nitrate concentration of tomato petiole sap decreased to the minimum under
these conditions and harvests equivalent to those obtained by top dressing conventionally applied
by the farmers were secured.

The amounts of top-dressed nitrogen ranged 0-50% of those conventionally applied by the farmers.
In addition, soil nitrate after cultivation with top-dressing based on nitrate diagnoses decreased
considerably from that with top dressing conventionally applied by the farmers. Soil nitrogen was
thought to be utilized effectively.

Both a simple reflection photometer and nitrate test strips were used for the measurement of
nitrate concentration of tomato petiole sap. The nitrate test strips were considered practical

because they were easy to handle in the field and low in price.
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Nitrogen Application Rate for Japanese Radish Based on Soil Nitrate before Fertilizer
Application

Japanese radish was cultivated by fall seeding for fall-winter harvest in Andosol to study nitrogen
application rate based on soil nitrate before fertilizer application. Seeds were sown at three
different timings.

When the seeding was early in September, the total sum of soil nitrate before fertilizer application
and nitrogen application combined required to obtain a root weight of 1,000 grams, which is
classified as large size, was 30 kg ha’ or more by mulching culture and 60 kg ha” or more by
non-mulching culture, respectively.

When the seeding was in the middle of September, the total sum was 60 kg ha” or more regardless
of mulching.

When the seeding was late in September, mulching culture was essential and the total sum was
90-120 kg ha™. ,

In the mulching culture in a farmer's field seeded late in September, yield decreased whether the
total sum was less than the recommended rate of fertilizer (120 kg ha™) or significantly more than

that. The results provided an actual proof that the proper level of the total sum was 90-120 kg ha™.
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